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Background:  Elevated Nt-pro-BNP levels are associated with increased risk for heart failure in asymptomatic individuals. The degree to which 
increased BNP is related to subclinical cardiac dysfunction in hypertension (HTN) is unclear.
Methods:  We studied a subset of 330 patients (51% women, aged 61±9 years) from the Valsartan in Diastolic Dysfunction trial who had Stage 1 
or 2 HTN and diastolic dysfunction (DD) at baseline and were treated with valsartan vs. placebo. We examined the relation of baseline BNP levels to 
conventional and novel echocardiographic measures of LV function, including global systolic and diastolic strain.
Results:  In univariate analyses, increased BNP was associated with greater LV mass index (P=0.004), lateral E’ (P<0.001), E/E’ (P<0.001), systolic 
strain (P=0.015), systolic strain rate (P=0.021), and diastolic strain rate (DSR, P<0.001). In multivariable analyses adjusted for age, sex, and 
baseline BP, BNP was not significantly related to conventional measures of systolic or diastolic LV function. However, higher BNP was significantly 
associated with worse DSR (` -1.35; P=0.011), even after adjusting for clinical correlates, age-dependent entry criteria, LV mass index, LVEF, and 
lateral E’.
Conclusions:  In patients with HTN and conventionally defined DD, elevated BNP is associated with incrementally reduced DSR. DSR may be 
among the more sensitive echocardiographic markers of cardiac dysfunction in asymptomatic individuals with hypertensive heart disease.  
Echocardiographic Parameter
Nt-pro-BNP, pg/mL
P value1st Tertile
(range 6-44)
2nd Tertile
(range 45-96)
3rd Tertile
(range 97-1252)
LV mass index, g/m2 69.3±9.7 68.0±10.2 72.8±12.6 0.044
LVEF, % 56.9±2.9 56.7±3.3 57.1±3.2 0.72
Lateral E’ velocity, cm/s 7.76±1.19 7.77±1.07 7.03±1.27 <0.0001
E/E’ ratio 9.27±2.44 9.95±2.79 10.62±2.81 <0.0001
IVRT, msec 102±18 101±18 103±17 0.72
E wave deceleration time, msec 222±43 212±45 225±52 0.97
Global longitudinal
systolic strain, %
-14.6±1.9 -14.2±2.1 -14.0±2.2 0.06
Global longitudinal systolic strain rate, s-1 -0.755±0.107 -0.746±0.088 -0.724±0.107 0.030
Global longitudinal diastolic strain rate, s-1 0.730±0.117 0.707±0.106 0.682±0.119 0.003
Nt-pro-BNP, pg/mL 27.5±11.5 68.8±15.1 238.4±192.9 <0.001
LV, left ventricular; EF, ejection fraction; E, early diastolic transmitral velocity; E’, mitral annular myocardial velocity; IVRT, isovolumetric relaxation 
time.
